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(54) MOBILE ELECTRONIC DEVICE AND CONTROL PROGRAM THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a mobile electronic 
device that can set an appropriate alarm, corresponding to an 
x ,M environment under operation, and to provide its control program, 

j jjuyjgj"' I SOLUTION: The mobile electronic device is provided with an 

I " 1 in P ut section 140, that acquires a frequency of measuring a 

_. ^surrounding noise level by each time zone externally, a noise 

-O measurement section 160 that uses the frequency acquired by the 

r- r ..rd in P ut section 140 for measuring the noise level, a sound source 

section 170 that generates an alarm tone, and a control section 
190 that changes the alarm tone generated from the sound source 
section, on the basis of the noise level. Or the control section 190 
may be changed for the kinds of alarm tones generated from the 
sound source section 170, on the basis of the noise level. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to pocket electronic equipment and its control program. This 
invention relates to the pocket electronic equipment which changes the class or sound volume of an alarm 
sound corresponding to surrounding noise level, and its control program especially. 
[0002] 

[Description of the Prior Art] The technique of changing the alarm sound volume of pocket electronic 
equipment according to surrounding noise level is looked at by JP,5-30161,A, JP,7-15489,A, and 
JP.7-6691 1,A. In JP,5-30161,A, the surrounding noise is always detected, when the noise is loud, it is large 
in the amount of ringing tone, and when the noise is small, the telephone which makes the amount of ringing 
tone small is indicated. In JP,7-15489,A, in the surrounding noise, it always detects and the telephone which 
outputs ringing tone with the time of arrival of the mail or the sound volume according to a measurement 
result is indicated. In JP,7-6691 1 ,A, the noise of the perimeter of during the period determined based on 
change of the period set up beforehand or a surrounding noise at the time of arrival of the mail is measured, 
and the telephone which outputs ringing tone with the sound volume according to a measurement result is 
indicated. 
[0003] 

[Problem(s) to be Solved by the Invention] When it always possesses pocket electronic equipment, an 
unsuitable scene arises only in accommodation of the alarm sound volume doubled with surrounding noise 
level. For example, in work space and a life space, alarm sound volume which is different also with the same 
noise level is desired. 

[0004] Then, this invention aims at offering the pocket electronic equipment which can solve the 
above-mentioned technical problem, and its control program. This purpose is attained by the combination of 
the description given in the independent term in a claim. Moreover, a subordination term specifies the further 
advantageous example of this invention. 
[0005] 

[Means for Solving the Problem] Namely, the input section which according to the 1st gestalt of this 
invention is pocket electronic equipment which can generate an alarm sound, and acquires the frequency 
which measures surrounding noise level from the exterior according to each time zone, The pocket electronic 
equipment characterized by having the measurement-of-sound-level section which measures noise level, the 
sound-source section which generates an alarm sound, and the control section which changes the alarm 
sound generated from the sound-source section based on noise level using the frequency which the input 
section acquired is offered. 

[0006] Furthermore, a control section may change the class of alarm sound generated from the sound-source 
section based on noise level. 

[0007] Moreover, the input section to which according to the 2nd gestalt of this invention are pocket 
electronic equipment which can generate an alarm sound, and a user is made to set at least one of the upper 
limit of the sound volume of the alarm sound corresponding to surrounding noise level, or the minimums, 
The pocket electronic equipment characterized by having the measurement-of-sound-level section which 
measures noise level, the sound-source section which generates an alarm sound, and the control section 
which adjusts the alarm sound generated from the sound-source section to the sound volume corresponding 
to noise level using a setup which the user inputted is offered. 

[0008] Moreover, the measurement-of-sound-level section which according to the 3rd gestalt of this 
invention is pocket electronic equipment which can generate an alarm sound, and measures surrounding 
noise level, It has the sound-source section which generates an alarm sound, and the control section which 
adjusts the alarm sound generated from the sound-source section to the sound volume corresponding to noise 
level. A control section When noise level changes during generating of an alarm sound, the pocket electronic 
equipment characterized by making a change to the sound volume corresponding to the noise level after 
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change from the sound volume corresponding to the noise level before change make gradually using at least 
one or more middle sound volume is offered. 

[0009] Moreover, the input section which according to the 4th gestalt of this invention is the program which 
makes pocket electronic equipment generate an alarm sound, and acquires the frequency which measures 
surrounding noise level for pocket electronic equipment from the exterior according to each time zone, The 
program characterized by making it operate using the frequency acquired by the input section as the 
measurement-of-sound-level section which acquires surrounding noise level from the exterior, the 
sound-source section which generates an alarm sound, and a control section which changes the alarm sound 
generated using the sound-source section based on noise level is offered. 

[0010] In addition, the outline of the above-mentioned invention is not what enumerated all the required 
[O0U ] Pti ° nS ^ inVenti ° n ' 311(1 thC subcombination of the se characterizing group can also be invented. 

[Embodiment of the Invention] Although this invention is hereafter explained through the gestalt of 
implementation of invention, not all the combination of the description of the following operation gestalten 
that do not limit invention concerning a claim and are explained in the operation gestalt is necessarily 
indispensable for the solution means of invention. 

[0012] Drawing 1 shows the configuration of the portable telephone which is the gestalt of operation of this 
invention. This portable telephone emits the ringer tone which is an alarm sound which used the sound or the 
melody at the time of the arrival from other telephones etc., and notifies a user of arrival of the mail. This 
portable telephone is equipped with the transmission microphone 100, the receiver loudspeaker 1 10 the 
wireless section 120, an antenna 130, the input section 140, a display 150, the measurement-of-sound-level 
section 160, the sound-source section 170, and a control section 190. 

[0013] The transmission microphone 100 is an owner directional microphone which changes a user's voice 
into an electrical signal and generates a sending signal. The receiver loudspeaker 1 10 changes into voice the 
input signal of the voice sent from a message partner's telephone, and tells a user. The wireless section 120 
performs conversion between the sending signal inside this portable telephone and an input signal, and the 
electric-wave signal that are transmitted and received between the base stations of a cellular-phone system 
An antenna 130 delivers and receives an electric-wave signal between the base stations of a cellular-phone 
system. 

[0014] The input section 140 consists of an input carbon button containing a figure carbon button a carbon 
button on hook, an off-hook carbon button, etc., and is used for various setting inputs including the phase 
hand telephone number input at the time of a dial, or a setup of a ringer tone. A display 150 is constituted by 
the liquid crystal display and used by the display of the phase hand telephone number inputted into the input 
section 140 at the time of a dial, the display of various setting screens including a setup of a ringer tone, and 
the display of the phase hand telephone number at the time of arrival of the mail. 

[0015] The measurement-of-sound-level section 160 is an indirectional microphone which changes the noise 
into an electrical signal and generates a noise level signal. The sound-source section 170 is a loudspeaker 
which generates a ringer tone. 

[0016] A control section 190 controls each part of this portable telephone. A control section 190 makes the 
measurement-of-sound-level section 160 measure surrounding noise level about a ringer tone based on a 
setup acquired from the user through the input section 140 and a display 150. And at the time of arrival of 
the mail, a control section 190 changes the class and the amount of ringer tones of a ringer tone which are 
generated in the sound-source section 170 based on the noise level of the measured perimeter. 
[0017] A control section 190 has the setting ringer tone setting table 200 and 210 classified by time zone 
The time zone separate installation constant table 200 holds a setup according to time zone acquired from the 
user through the input section 140 and a display 150. The ringer tone setting table 210 holds a setup of a 
ringer tone. 

[0018] the time zone separate installation whose control section 190 of this portable telephone holds drawing 
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2 - a law - a table 200 is shown. The time zone separate installation constant table 200 holds the set point of 
a noise level measurement cycle, a ringer tone group, the amount minimum of ringer tones, and the amount 
upper limit of ringer tones according to a time zone, moreover, a ringer tone setup which acquired the control 
section 190 from the user using the input section 140 and a display 150 - being based - time zone separate 
installation -- a law -- the set point of a table 200 is changed. 

[0019] A noise level measurement cycle is set up according to a time zone considering the frequency where 
the measurement-of-sound-level section 160 measures surrounding noise level, as a period of for example, a 
second unit. A ringer tone group is set up according to a time zone in the ringer tone to be used. The amount 
minimum of ringer tones and the amount upper limit of ringer tones are set up according to a time zone in the 
lower limit and upper limit of the amount of ringer tones. 

[0020] In the example of drawing 2 , 1 and the amount of ringer tones are set [ the noise level measurement 
cycle ] as 3-7 for the ringer tone group for 120 seconds at the time zone of 9:00 - 12:00, and 13:00-17:00. 
Since, as for this, desk business takes [ the inside of office hours ] the lead, migration is not frequent and it 
originates in a setup for carrying out singing of the ringer tone suitable for a station with the sound volume 
which is not a surrounding trouble being desired. 

[0021] Moreover, 2 and the amount of ringer tones are set [ the noise level measurement cycle ] as 5-10 for 
the ringer tone group for 20 seconds or 60 seconds at the time zone of 12:00 - 13:00, and 17:00-23:00. This 
originates in a setup to which many migration of usual livelihood time [ lunchtime and J is in the frequent 
location where the noise is loud, and they carry out singing with the maximum sound volume 10 if needed 
being desired. Moreover, since a setup which enjoys a ringer melody is desired, these time zones shall differ 
the ringer tone group the inside of office hours. 

[0022] Furthermore, 3 and the amount of ringer tones are set [ the noise level measurement cycle ] as 1-3 for 
the ringer tone group for 3600 seconds at the time zone of 23:00-9:00. This originates in a setup which 
carries out singing of the quiet ringer melody with small sound volume being desired in order for the inside 
of sleeping time amount not to carry out migration, but to answer arrival of the mail, only when having 
occurred. 

[0023] Drawing 3 shows the ringer tone setting table 210 which the control section 190 of this cellular phone 
holds. The ringer tone setting table 210 specifies the ringer tone or ringer melody generated in the 
sound-source section 170 at the time of arrival of the mail. The ringer tone setting table 210 holds the 
amount minimum of ringer tones, the amount upper limit of ringer tones, and a ringer tone number according 
to a ringer tone group. Moreover, a control section 190 changes the set point of the ringer tone setting table 
210 based on a ringer tone setup acquired from the user using the input section 140 and a display 150. 
[0024] the noise level of a perimeter [ finishing / a control section 190 / the measurement-of-sound-level 
section 1 60 to acquisition / at the time of arrival of the mail ], and time zone separate installation of drawing 
2 - a law - a ringer tone group and the amount of ringer tones are determined using the set point of a table 
200. Next, the ringer tone group of a control section 190 who determined corresponds, and the determined 
amount of ringer tones acquires the ringer tone number of the line which it is between the amount minimum 
of ringer tones, and the amount upper limit of ringer tones from the ringer tone setting table 210. And a 
control section 190 generates the ringer tone specified by the acquired ringer tone number from the 
sound-source section 170 in the amount [ finishing / decision ] of ringer tones. 

[0025] By the above, this portable telephone can generate a different ringer tone according to surrounding 
noise level, the gestalt of this operation for example, - the time zone of 12:00 - 13:00, and 17:00-23:00 ~ 
time zone separate installation of dr awing 2 - a law - it was shown in the table 200 - 2 and the amount of 
ringer tones are set as 5-10 for the ringer tone group like. On the other hand, on the ringer tone setting table 
210 of drawing^ , corresponding to the ringer tone group 2, when the amounts of ringer tones are 1 -7 and 
the ringer tone number 200 and the amount of ringer tones are 8-10, the ringer tone number 201 is set up. 
Thereby, based on the amount of ringer tones according to surrounding noise level, this portable telephone 
chooses either a connected line identification 200 or the connected line identification 201 , and is generated as 
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a ringer tone. 

[0026] Drawing 4 is a flow chart which shows the ringer tone setting flow in this portable telephone. First, a 
control section 190 acquires current time (S400). 

[0027] next, the control section 190 - time zone separate installation - a law -- the noise level measurement 
cycle corresponding to current time, a ringer tone group, the amount minimum of ringer tones, and the 
amount upper limit of ringer tones are acquired from a table 200 (S410). 

[0028] Next, a control section 190 measures surrounding noise level using the measurement-of-sound-level 
section 160 (S420). Here, let noise level be a value below or more 0NMAX. 

[0029] Next, a control section 190 computes the amount of ringer tones using the following formulas from 
the noise level of the range of the amount of ringer tones acquired by S410, and the perimeter measured by 
S420 (S430). 

The amount of ringer tones = (Formula 1) Amount minimum of ringer tones + (the amount minimum of 
amount upper limit of ringer tones-ringer tones) x noise level / NMAX [0030] Next, a control section 190 
acquires a ringer tone number from the ringer tone setting table 210 using the ringer tone class acquired by 
S410, and the amount of ringer tones computed by S430 (S440). 

[003 1] Next, a control section 190 remembers the amount of ringer tones computed by S430 to be the ringer 
tone number acquired by S440 in a control section 190 (S450). 

[0032] Next, a control section 190 waits for progress of the noise level measurement cycle acquired by S410 
(S460). Then, a control section 1 90 progresses to processing of S400. 

[0033] That is, this portable telephone changes a ringer tone number and the amount of ringer tones 
periodically. A control section 190 is set as the ringer tone specified in the ringer tone number and the 
amount of ringer tones which memorized the ringer tone which the sound-source section 170 generates at the 
time of the arrival of this portable telephone by S450. Thereby, this portable telephone can change the ringer 
tone generated at the time of arrival of the mail based on surrounding noise level. 

[0034] Moreover, this portable telephone can process the ringer tone setting flow shown during the message 
at drawin g 4 by forming the measurement-of-sound-level section 160 separately from the transmission 
microphone 100. Under the present circumstances, when a ringer tone number or the amount of ringer tones 
is changed by S450 into the singing of a ringer tone, a ringer tone may change rapidly and may give a user 
and a surrounding man displeasure. Then, at the time of processing of S450, a control section 190 does not 
change a ringer tone number, or the inside of the singing of a ringer tone, it processes changing the amount 
of ringer tones only every [ 1 ] etc., and the inside of the singing of a ringer tone reduces displeasure. 
[0035] The portable telephone in the gestalt of this operation shown above can set up the frequency which 
measures surrounding noise level according to a time zone like. Thereby, the measurement frequency of 
noise level can be reduced and power consumption can be held down. Moreover, the portable telephone in 
the gestalt of this operation can set up the class of ringer tone a time zone exception and according to the 
amount of ringer tones, and can generate the ringer tone which suited each time zone and the amount of 
ringer tones. Furthermore, the portable telephone in the gestalt of this operation does not change a ringer tone 
rapidly, when surrounding noise level changes into the singing of a ringer tone. For this reason, the 
displeasure given to a user and a surrounding man can be reduced. 

[0036] As mentioned above, although this invention was explained using the gestalt of operation, the 
technical range of this invention is not limited to the range given in the above-mentioned operation gestalt. 
Various modification or amelioration can be added to the above-mentioned operation gestalt. It is clear from 
the publication of a claim that the gestalt's which added such modification or amelioration it may be 
contained in the technical range of this invention. 

[0037] For example, the method which changes the ringer tone and the amount of ringer tones which were 
shown with the gestalt of this operation is applicable to the various pocket electronic equipment which 
generates alarm sounds, such as an alarm watch, a Personal Digital Assistant, or pocket medical equipment. 
In this case, alarm sounds may be a cautions sound or alarm tones in pocket medical equipment etc. of the 
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term by schedule notice sounds by schedule function managers, such as a Personal Digital Assistant, such as 
a notice sound of setting time of day [ in / an alarm watch etc. / in addition to the ringer tone in a portable 
telephone etc. ], or job listing, such as a notice sound, etc. 

[0038] Moreover, the method which changes the ringer tone and the amount of ringer tones which were 
shown with the gestalt of this operation can be used together with other notice means of arrival of the mail, 
such as a vibrator. 

[0039] furthermore, the time zone separate installation shown in drawing 2 - a law ~ the time zone which 
added the day of the week to start time and end time may be used for a table 200. moreover, the time zone 
separate installation shown in drawing 2 -- a law -- a table 200 may hold a setup under arrival of the mail 
separately. 

[0040] furthermore, the time zone separate installation shown in drawing 2 -- a law -- a table 200 may set up 
the amount of ringer tones using either the amount upper limit of ringer tones, or the amount minimum of 
ringer tones. 

[0041] Furthermore, a control section 190 may compute the amount of ringer tones using the function of the 
arbitration which replaces with a formula 1 and contains a nonlinear thing. 

[0042] Furthermore, before a user sets up the time zone separate installation constant ringer tone setting table 
200 or 210 using the input section 140 and a display 150, it may hold the set point specified beforehand 
[0043] 

[Effect of the Invention] According to this invention, corresponding to an operating environment, the pocket 
electronic equipment which can set up a suitable alarm, and its control program can be offered so that clearly 
from the above-mentioned explanation. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 1 Drawing showing the configuration of the portable telephone which is the gestalt of operation of 
this invention. 

[ Drawing 2 1 the time zone separate installation which the portable telephone which is the gestalt of operation 
of this invention holds - a law -- drawing showing a table 200. 

[Drawing 3] Drawing showing the ringer tone setting table 210 which the portable telephone which is the 
gestalt of operation of this invention holds. 

[Drawing 4 | The flow chart which shows the ringer tone setting flow of the portable telephone which is the 
gestalt of operation of this invention. 
[Description of Notations] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The pocket electronic equipment characterized by to have the measurement-of-sound-level section 
which is pocket electronic equipment which can generate an alarm sound, and measures said noise level 
using said frequency from which the input section acquired from the exterior according to each time zone 
and said input section acquired the frequency which measures surrounding noise level, the sound-source 
section which generate an alarm sound, and the control section which change said alarm sound which 
generates from said sound-source section based on said noise level. 

[Claim 2] Said control section is pocket electronic equipment according to claim 1 characterized by changing 
the class of said alarm sound generated from said sound-source section based on said noise level. 
[Claim 3] The input section to which are pocket electronic equipment which can generate an alarm sound, 
and a user is made to set at least one of the upper limit of the sound volume of said alarm sound 
corresponding to surrounding noise level, or the minimums, Pocket electronic equipment characterized by 
having the measurement-of-sound-level section which measures said noise level, the sound-source section 
which generates an alarm sound, and the control section which adjusts said alarm sound generated from said 
sound-source section to the sound volume corresponding to said noise level using a setup which said user 
inputted. 

[Claim 4] The input section which is the program which makes pocket electronic equipment generate an 
alarm sound, and acquires the frequency which measures surrounding noise level for pocket electronic 
equipment from the exterior according to each time zone, The measurement-of-sound-level section which 
acquires said surrounding noise level from the exterior using said frequency acquired by said input section, 
The program characterized by making it operate as the sound-source section which generates an alarm sound, 
and a control section which changes said alarm sound generated using said sound-source section based on 
said noise level. 
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